A Na+-dependent electrogenic glutamate transporter current in voltage-clamped cells of corpora allata in the cricket Gryllus bimaculatus.
Application of L-glutamate (1 mM) to corpora allata cells of the adult male cricket Gryllus bimaculatus caused a membrane depolarization of 5.9+/-0.3 mV (mean +/- SE) from a resting potential of -62.2+/-1.3 mV (n=57). The underlying mechanism for this depolarization was studied by applying the two-electrode voltage-clamp technique. Application of L-glutamate (1 mM) elicited an inward current that peaked at 8.1+/-0.7 nA (n = 73) at a holding potential of-50 mV. Both L- and D-aspartate also induced an inward current of almost the same amplitude as L-glutamate, whereas D-glutamate failed to induce an inward current. Glutamate receptor agonists, such as kainate, quisqualate, alpha-amino-3-hydroxy-5-methyl isoxazole-4-propionic acid, and N-methyl-D-aspartate, were ineffective in eliciting inward currents. The glutamate-induced inward current did not reverse even when the holding potential was set to +40 mV. The replacement of extracellular Na+ with choline+ eliminated the inward current. These results strongly suggest that the current induced by glutamate is mediated by a glutamate transporter rather than a glutamate receptor. We further examined the effects of 12 amino acid analogs which are known to be selective inhibitors of the mammalian excitatory amino acid transporters (EAATs) on the corpora allata transporter. From the effects of these inhibitors, we conclude that the glutamate transporter expressed in corpora allata cells of the cricket is similar to the high affinity glutamate transporters cloned from human brain, especially EAAT1 and EAAT3. Unlike mammalian transporters, however, serine-O-sulfate has the most potent action, suggesting the unique feature of the glutamate transporter expressed in the corpora allata.